Ceramide 1-phosphate phosphatase activity in brain.
Recent studies have implicated sphingolipids in a variety of intracellular signaling systems. The finding that a calcium-stimulated ceramide kinase copurifies with neurotransmitter-containing vesicles suggests that ceramide, or one of its metabolites, has a role in neurotransmitter release. As a step toward understanding the role of ceramide kinase in vesicle functioning, this study sought to determine the metabolic fate of the product, ceramide 1-phosphate. We report that ceramide 1-phosphate is not deacylated by brain ceramidases to produce sphingosine 1-phosphate. It is, however, the substrate for a phosphatase activity that we name ceramide 1-phosphate phosphatase (CPPase). Subcellular fractionation studies suggest that CPPase is found in the synaptic terminal and is associated with both synaptic vesicle and plasma membranes. Divalent cations, most notably calcium, inhibit CPPase activity although not at concentrations that activate ceramide kinase. The existence of both ceramide kinase and CPPase activities at the synapse suggests that ceramide 1-phosphate production regulates some aspect of synaptic vesicle functioning.